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§3. Design and Development of the TV 
Thomson Scattering on LHD 
Yamada, 1., Funaba, H., Narihara, K., Hayashi, H., 
LHD Experimental Group 
We have developed a TV Thomson scattering system 
and installed on the Large Helical Device (LHD). 
Schematic diagram of the TVTS system is shown in Fig.l. 
The TVTS measures electron temperature of LHD 
plasmas along with the major radius at a longitudinal 
section (10.5L-port), whereas YAG Thomson scattering 
observes it at a horizontal section 1, 2). 
The TV Thomson scattering consists of a YAG laser 
(second harmonics 532 nm, 50 Hz, 0.2 J/pulse), beam 
transport optics, light collection optics, bundled fiber 
array, imaging spectrometer and ICCD camera system. 
The laser beam is guided with eight mirrors and the final 
mirror is installed in the LHD vacuum vessel. The beam 
transport length is about 50 m. Thomson scattered light is 
collected with a large spherical mirror (30 cm x 60 cm), 
focused onto the optical fibers, and analyzed by a 
spectrometer, and detected with an ICCD camera system. 
The spectrometer has three kinds of gratings so that the 
wide range of temperature can be measured by selecting 
it. The spatial resolution is about 7 mm and typical 
temporal resolution is a few sec, which is limited by the 
data accumulation time and read-out time of the ICCD 
ADC. In the initial experiments, we measured the 
Fig.1. Schematics of the LHD TVTS. 
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electron temperature of LHD plasmas at three different 
points. The observation solid angle is very small (0.2 
mrad.), and then scattering signals from 100 or more laser 
pulses were accumulated. With the accumulating method, 
Thomson scattered photons were detected enough to 
determine electron temperature. It is noted that the 
electron temperature obtained by the TVTS is temporal 
average value at the observation point. 
Figure 2 shows a comparison between the electron 
temperature profiles measured by the TVTS and YAG 
Thomson scattering. They are in good agreements and the 
TVTS has been verified to work well. However the stray 
light is stronger than our estimation, resulting in worse 
data quality than expected. 
We will make further improvements in the next LHD 
experimental campaign. The stray light is expected to be 
reduced significantly with a high-quality notch filter. And, 
number of observing points is increased by adding optical 
fibers. 
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Fig.2. Comparison between electron temperature 
profiles measured by YAG-TS and 
TVTS. 
References 
1) Narihara, K., et aI., Fusion Eng. Design, Vol.34-35, 
67-72 (1997). 
2) Narihara, K., et aI., Rev. Sci. Instrum., Vol.72, 
1122-1125 (2001). 
